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Forord
Nasjonalt forskningssenter innen komplementær og alternativ medisin (NAFKAM)
ved Universitetssykehuset i Nord-Norge gjennomførte i 2006-2007 Acuflash-studien
under ledelse av Sameline Grimsgaard. Studien tok for seg akupunktur som
behandling av hetetokter hos kvinner i overgangsalderen. I tillegg til flere
spørreskjema om psykisk og fysisk helse, data om fysisk aktivitet, helsehistorie,
hormonnivåer og mye annet, ble det i studien også samlet inn data om
depresjonssymptomer hos deltakerne. Vår veileder Catharina E. A. Wang var
involvert i den delen av studien som skulle omhandle depresjon. Vi var raske til å
gripe sjansen da hun gav oss muligheten til å gjøre dette til vårt
hovedoppgaveprosjekt.
Ideen til å studere depresjon i Acuflash-utvalget ble utarbeidet i samarbeid
mellom Catharina E. A. Wang og Sameline Grimsgaard, mens de spesifikke
problemstillingene vi belyser har kommet frem i samarbeid mellom Catharina E. A.
Wang og oss. En utfordring i dette arbeidet har vært å se et prosjekt som i
utgangspunktet var medisinsk forankret med ”psykologiske” øyne. En annen
utfordring har vært å håndtere svært mange sett av variabler som var innbyrdes
assosierte.
Acuflash var en multisenterstudie som ble gjennomført i Tromsø, Bergen og
Oslo. Datainnsamlingen ble ledet fra Tromsø. Stipendiat Einar Kristian Borud var
ansvarlig for å tilrettelegge datafilene til dette arbeidet. Fra et relativt omfattende
datamateriale, valgte vi selv ut de spørreskjema og variabler som vi ønsket å benytte
i vår studie. De deler av data som var spesifikt rettet mot vår studie har vi bearbeidet
selv. Vi har også gjennomført alt av analysearbeid selv. Det samme gjelder
litteratursøket, litteraturgjennomgangen, og selvsagt selve oppgaveskrivingen.
Relevant litteratur ble funnet via databaser som PubMed og Medline, samt via
referanselister. Ettersom vi fikk tilgang på et ferdig innsamlet datamateriale, har vi
lagt spesiell vekt på en omfattende litteraturgjennomgang og et grundig
analysearbeid.
Vi ønsker å takke Samline Grimsgaard som har vært biveileder for oss, for
hennes velvillige og energiske tilbakemeldinger, spesielt i forhold til analyser og
resultater. Vi ønsker også å takke Einar Kristian Borud som har vært behjelpelig med
svar på spørsmål om datamaterialet. En spesiell takk rettes til Catharina E. A. Wang
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som har vært vår veileder og som ikke bare har hjulpet oss faglig, men som også har
vært til stor inspirasjon og oppmuntring i vårt arbeid.
For begge forfatterne har de siste månedene bydd på store personlige
utfordringer. Annbjørg Dørmænen vil gjerne takke sin forlovede David: for hans
støtte og tålmodighet, og for at han tok hånd om alt når jeg ikke kunne. Marte Rye
Heimdal vil takke sin kjære familie: min lille solstråle Maiken på 7 måneder, og min
mann Håvard, som har vært en uvurderlig støtte i skriveprosessen og en fantastisk
pappa for Maiken vår.
Sist, men ikke minst, retter vi en stor takk til hverandre! Tross tunge tak,
lange arbeidsdager og stor geografisk avstand har vårt samarbeid vært en fornøyelse!
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Abstract
Title: Hot flashes and depression among menopausal women:
Is acupuncture an effective intervention?
Authors: Annbjørg Dørmænen, Stud.psychol.
Marte Rye Heimdal, Stud.psychol.
Subject/degree: PSY-2901, Hovedoppgave/Cand. Psychol.
Term: Spring, 2009
The aim of this study was to compare the effectiveness of individualized acupuncture
and self-care versus self-care only on hot flashes, health related quality of life (HR-
QoL) and depression in postmenopausal women, experiencing a high frequency of
hot flashes. The study also aimed to shed light on the question about an association
between menopause and depression. It was conducted on a subsample from the
Acuflash-study (Borud et al., in press) and involved a pragmatic, randomized,
controlled trial with two parallel arms. A heightened prevalence of depression, as
measured with Beck Depression Inventory, was found, compared to the general
population. Both use of acupuncture in addition to self-care, and self-care only, led to
significant improvements in hot flash frequency and intensity, improvements in the
vasomotor and anxiety/fears dimensions of the Women’s Health Questionnaire, and
decreased severity of depression from baseline to 12 week follow-up. No significant
differences were found between the acupuncture group and the self-care group on
these measures, implying the importance of the treatment experience as a whole. A
model for the relationship between menopause and depression is proposed, including
an intervening cognitive component between the presence of hot flashes and
psychological reactions.
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Hot flashes and depression among menopausal women:
Is acupuncture an effective intervention?
The term menopause refers to the physiological event of the cessation of the
menses in women in midlife. The premenopausal stage signifies the time before
menopause begins. This is followed by the perimenopause where the menstrual
cycles become irregular. After 12 months of amenorrhea, the postmenopausal stage
has been reached. Women going through the menopausal transition report symptoms
such as hot flashes and sweats, depressed mood, sleep disturbances, sexual concerns
or problems, cognitive symptoms, vaginal dryness, urinary incontinence and somatic
or bodily pain symptoms (Woods & Mitchell, 2005). Hot flashes, in particular, are
associated with the menopausal transition, and are experienced by almost two thirds
of postmenopausal women (Kronenberg, 1990). The hot flashes cause considerable
distress and impairment in quality of life (Sturdee, 2008). Nocturnal hot flashes also
contribute to sleep disturbances (e.g. Freedman & Roehrs, 2007; Kravits et al., 2003;
Kronenberg, 1990). This symptom pressure could contribute to a view of menopausal
women as sweaty, tired and depressed, but is that view correct? The present study
seeks to shed light on the question about an association between depression and
menopause, and also investigates the effect of acupuncture on menopausal symptoms
for women in mid life.
Depression and Menopause
According to the World Health Organization (WHO), depression is ranked as
the fourth most contributing disease which leads to disability and mortality (Murray
& Lopez, 1997a, 1997b). Depression is also associated with reduced quality of life
(Joffe et al., in press). In addition to personal costs, depression has great
socioeconomic costs due to for instance loss in productivity and lost tax receipts
(London School of Economics and Political Science, 2006), and represents a strong
risk factor of disability pension (Mykletun et al., 2006; Overland et al., 2008).
Symptoms of depression include lowering of mood, reduction of energy, decrease in
activity, disturbed sleep, diminished appetite and reduced self-esteem, self-
confidence and capacity for enjoyment (International statistical classification of
diseases 10th revision [ICD-10], 2007). Depression is also often comorbid with
anxiety disorders (Brown, Campbell, Lehman, Grisham & Mancill, 2001;
Zimmerman, Chelminsky & McDermut, 2002). A Norwegian epidemiological study
showed that the 12-month prevalence of major depression in females was 9.7%, and
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the lifetime prevalence was 24.0%. Females were nearly 2.5 times more likely than
males to have a lifetime affective disorder (Kringlen, Torgersen & Cramer, 2001).
According to the European Outcome of Depression International Network (ODIN) –
study, the prevalence of depressive disorders was about 10.0% in the female
population (Ayuoso-Mateos et al., 2001). Another Norwegian study found a two-
week prevalence of 4.4% in women aged 40 to 59 years old (Sandanger, Nygård,
Ingebrigtsen, Sørensen & Dalgard, 1999). As the menopause is commonly associated
with an array of physical and psychological symptoms, several studies have also
investigated the relationship between depression and menopause.
There is mixed evidence for an association between the menopause and
depression. Most women do not develop depression during the menopausal transition
(Schmidt, 2005; Woods, Mariella & Mitchell, 2006). Still, several studies have
established that for some women, the menopausal transition period does confer an
increased risk for development of mood disorders compared with the premenopausal
period (Amore et al., 2007; Avis, Brambilla, McKinlay & Vass, 1994; Bromberger et
al., 2001; Cohen, Soares, Vitonis, Otto & Harlow 2006; Freeman et al., 2004;
Freeman, Sammel, Lin & Nelson, 2006; Hay, Bancroft & Johnstone, 1994; Hunter,
1992a; Schmidt, Haq & Rubinow, 2004).   
In the Penn Ovarian Aging Study, Freeman et al. (2004) found an increased
likelihood of depressive symptoms, as measured by the Center for Epidemiologic
Studies Depression Scale (CES-D), during the transition to menopause, and a
decreased likelihood after menopause. In a follow-up study, high CES-D scores were
found to be more than four times more likely to occur during a woman’s menopausal
transition, compared to when she was premenopausal, in women with no history of
depression (Freeman et al., 2006). These results have been supported in the Harvard
Study of Moods and Cycles, where the authors found an increased risk for the
development of a first episode of depression among women entering the
perimenopause (Cohen et al., 2006). Along the same line, a large percentage (35%)
of women with past or current depressive illness attending a menopause clinic,
reported having experienced their first episode of depression in the perimenopausal
period (Hay et al., 1994). The perimenopausal period has also been tied to
psychological distress in the Study of Women’s Health Across the Nation (SWAN:
Bromberger et al., 2001) and in the Massachusetts Women’s Health Study (MWHS:
Avis et al., 1994).
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However, also the postmenopausal stage has been connected to symptoms of
depression. The South-East England longitudinal study of peri- and postmenopausal
women showed that depressed mood, as measured by the Women’s Health
Questionnaire (WHQ), increased significantly from pre- to peri-/postmenopause
(Hunter, 1992a). Another longitudinal study revealed an increased risk of depression
in women during both the late perimenopause and the early postmenopause,
compared to the premenopause (Schmidt et al., 2004). Also a cross-sectional study of
non-clinical menopausal women, using the WHQ, found that depressive and sexual
symptoms presented greater severity in the post-menopausal group compared to the
premenopausal group (Amore et al., 2007).
As mentioned earlier, whereas several studies have found an association
between psychological symptoms such as depression and menopause, others have
disputed such a link, rejecting at least the notion of a simple, direct link between
menopause and depression (Dennerstein, 1996; Holte & Mikkelsen, 1991a; Holte,
1992; Mariella, Mitchell & Woods, 2002; Nicol-Smith, 1996). It has further been
pointed out that many of the studies that do find an association between depression
and menopause are haunted by a number of methodological problems.
Methodological issues. One problem pointed out is that of sampling method.
For instance, data gathered from samples drawn from a preselected group, such as
women visiting a menopause clinic, cannot easily be generalized to the larger
population (Morse et al., 1994). Another issue is the lack of a common definition of
both depression and menopause (Gyllstrom, Schreiner & Harlow, 2007). Several
different measures of depression are in use, together with differing cut-off scores,
making it difficult to interpret the study data. Studies also use different definitions of
menopause and the stages of the menopausal transition, again making both
interpretation and comparison difficult.
Furthermore, some general limitations present in many areas of research are
also of concern in studies of menopausal symptoms. One of them is the use of self-
report, which are naturally more vulnerable to biases and lapses in memory than
objective measurements. Joffe, Soares and Cohen (2003) suggested that women, who
experience hot flashes, may underestimate their frequency or severity, particularly in
retrospect. Another potential problem is the use of cross-sectional designs, as
opposed to longitudinal designs. The nature of the cross sectional design makes it
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difficult to draw conclusions about causality, as has been pointed out by among
others Joffe et al. (2002).
Matters of causality were also studied in a review by Nicol-Smith (1996),
who carried out an evaluation of the ability of several studies to causally connect
depression to menopause. She pointed out that several factors, other than menopausal
status, were associated with depression in these studies. This signifies the difficulty
in proclaiming a direct effect of menopause on mood.
An important issue for many of the studies in this area is the nature of the
possible connection between depressive symptoms and the menopausal transition.
Both vulnerability factors, such as earlier depression and cognitive vulnerability, and
stress factors, such as hormonal changes, psychosocial factors, vasomotor symptoms
and sleep problems, have been suggested to play a role. Some of these hypotheses
will be reviewed in the following.
Earlier depression. Some studies have showed an increased risk of onset of
first time depression during the menopause, in women without a previous history of
depression (e.g., Cohen et al., 2006; Freeman et al., 2006). Still, a history of
depression has proven to be one of the strongest predictors of a depressive episode
during the menopausal transition in many studies (e.g., Avis et al., 1994; Callegari et
al., 2007; Freeman et al., 2004; Hunter, 1992a).
Regression analyses on factors prediciting depressed mood have shown
earlier depression to be the factor accounting for the largest part of the variance
(Avis et al., 1994; Hunter, 1992a). Furthermore, women with a history of depression
have been found significantly more likely to report higher levels of depressive
symptoms than women without such history (Callegari et al., 2007; Freeman et al.,
2004).
Hormonal changes. Several studies have suggested a contribution of
hormonal changes to explain the possible relationship between menopause and
depression. A meta-analysis of studies that examined the effectiveness of hormone
replacement treatment on menopausal depressed mood, concluded that both
progesterone, estrogen and androgens lead to reductions in depressed mood (Zweifel
& O’Brien, 1997). Schmidt (2005) reviewed the research literature and pointed to the
finding that estrogen has an antidepressant effect in depressed women in
perimenopause, but not necessarily in postmenopause, as indicating the significance
of fluctuating hormone levels for mood disorders in perimenopausal women. Another
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review considered the finding that estrogen seems to be a serotonin agonist, as a
possible explanation for its effect on mood in women (Steiner, Dunn & Born, 2003).
Psycho-social factors. Different sociodemographic variables, such as body
mass index, smoking, employment and marital status (Freeman et al., 2006), and age
and social networks (Holte & Mikkelsen, 1991b) have been related to depression in
menopause. In addition, certain psychosocial events could be especially typical for
mid life, such as caring for aging parents, parenting adolescents and experiencing the
onset of illness. These might act as an extra stressor for women at this particular
point in life, making them especially vulnerable to depression.
Several studies have found an influence of negative life events and difficulties
on psychological symptoms in menopause (Binfa et al., 2004; Cohen et al., 2006;
Hardy & Kuh, 2002). Negative vital events and family dysfunction have also been
found to impact psychological complains, but then to a lesser degree than vasomotor
symptoms, suggesting a modulating role for psycho-social factors in the expression
of psychological symptoms (Blümel et al., 2004). However, the study did not find
differences in occurrence of vital events, family dysfunction or social support in the
participants most bothered by climacteric symptoms.
The association between physical and psychological health at menopause was
described by Callegari et al. (2007) who studied 64 women attending a menopause
clinic. Using the Beck Depression Inventory (BDI), they found that 28% of their
sample fit the diagnosis of depression. The symptoms checklist (SCL-90) further
revealed that the depressed women among other things had higher levels of somatic
symptoms, with somatic and depressive clusters as the most frequent. The authors
suggest that this may be because physical symptoms that follow from the climacteric
can contribute to the worsening of psychological symptoms and vice versa.
Similarly, Holte (1992) concluded that his findings of increased social dysfunction
following menopause might be explained by increased vasomotor symptoms.
Cognitive vulnerability. There are many potential sources of distress for
midlife women, from physical symptoms to adult-developmental issues (Derry,
2004). Like any other stressors, cognitive appraisal processes might play an
important role in how women will respond to them. How women experience the
menopausal transition, and what meaning they give to it, differs vastly. While some
consider it a catastrophic loss of youth, others see it as a profound inner journey,
while yet others do not give it any larger meaning at all (Derry, 2004). Experiences
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of, and attitudes towards, the menopause are important. Women with negative
attitudes toward the menopause and aging are more likely to develop hot flashes or
depression (Avis, Crawford, McKinley, 1997). Furthermore, one study showed that
depressed mood, anxiety and low self-esteem, but not frequency of hot flashes,
discriminated between the women who regarded hot flashes as problematic, and
those who did not (Hunter & Liao, 1995). This suggests that besides the presence and
gravity of the individual symptoms, there might also be cognitive factors deciding
the impact of the menopause on a woman’s life, making some women more
vulnerable to develop depression.
Vasomotor symptoms. Recent research has shown that vasomotor symptoms
(i.e., hot flashes, night sweats) are associated with an increased risk of depression
(Joffe et al., 2002; Blümel et al., 2004; Juang, Wang, Lu, Lee & Fuh, 2005; Cohen et
al., 2006).
A cross-sectional study of mid aged women seeking primary care, found that
perimenopausal women with vasomotor symptoms were more than four times more
likely to be depressed, than perimenopausal women without vasomotor symptoms
(Joffe et al., 2002). A population-based study of Taiwanese women found that hot
flashes both in peri- and postmenopausal women were associated with anxious and
depressive symptoms, as measured with the hospital anxiety and depression scale
(HADS, Juang et al., 2005). Another cross-sectional study of mid aged women
involved the Greene’s scale for climacteric symptoms and found that premenopausal
women presenting with vasomotor symptoms had higher prevalence of both
psychological and somatic symptoms and stress (Blümel et al., 2004). Also Bosworth
et al. (2001) found an association between depression and other menopausal
symptoms, including hot flashes, night sweats and trouble sleeping.
Sleep disturbances. Sleep disturbances are a common problem both in clinical
and general populations. In a Norwegian population aged 40 – 45 years old, 12.2% of
the women reported insomnia at least one or more times per week (Ursin, Holsten &
Bjorvatn, 2006). In a community-based survey 43% of postmenopausal women
reported difficulty sleeping within the last 2 weeks, compared to 31% of
premenopausal women. (Kravitz et al., 2003). The relationship between insomnia
and depression is strong, with women being more likely to report insomnia than men
(Ford & Cooper-Patrick, 2001). Sleep disturbances are in fact considered one of the
symptoms of depression according to the ICD-10 (2007). People with sleep-
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disturbances have also been found to report greater reductions in quality of life than
people without sleep-disturbances (Zammit et al., 1999).
Several studies have pointed out that hot flashes can contribute to sleep
disturbances (e.g., Freedman & Roehrs, 2007; Koster, Eplov & Garde, 2002; Kravitz
et al., 2003; Kronenberg, 1990). Nocturnal hot flashes can lead to frequent
awakenings, sweating and need to change bedclothes, and thereby tiredness and
irritability. Sleep disturbances has also been one of the factors of interest when it
comes to the possible link between menopause and depression.
Campbell and Whitehead (1977) proposed a domino theory for the
relationship between menopause and depression, where the menopause in itself
generates certain vasomotor symptoms such as hot flashes and night sweats, which in
turn can have a negative effect on sleep with frequent awakenings, which finally can
lead to depressed and distressed moods. Findings to support this theory have been
reported by among others Avis, Crawford, Stellato and Longcope (2001) in the
Massachusetts Women’s Health Study. However, a recent study has not lent support
to the domino theory (Joffe et al., in press). They found that the type of sleep
disturbance specific to the depressed women with vasomotor symptoms did not
include the interruptions of sleep that are typically associated with hot flashes,
namely frequent awakenings.
A broader perspective on menopausal symptoms. Health related quality of life
(HR-QoL) offers a broader perspective on menopausal symptoms and well-being in
general, integrating both the psychological and physical aspects in one concept.
Different instruments have been developed to assess HR-QoL specifically in women
in menopause (e.g., WHQ, Hunter, 1992b; Menopause-Specific Quality of Life
[MENQOL], Hilditch et al., 1996; Utian Quality of Life Scale [UQOL], Utian,
Janata, Kingsberg, Schluchter & Hamilton, 2002). These instruments have all
identified certain factors as aspects of women’s experience of menopause. These
include psychological symptoms like depression, anxiety and feelings of
unattractiveness, and physical factors, such as vasomotor symptoms and difficulty
with sleep. Several of the factors included are in turn interrelated, further showing
the complexity of the sense of well being in this life stage.
Understanding the complex relationship between menopause and depression
is important, because decisions about what treatment will be the correct one are
affected by how we understand the causality of the problem. Different treatment
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strategies would be indicated if the problem is considered to be caused by hormonal
changes, psycho-social factors, cognitive factors, vasomotor complaints, sleep
problems or by more complex multifactorial mechanisms.
An Alternative Treatment of Menopausal Symptoms and Depression
Alternative treatment of menopausal symptoms. To cope with the different
symptoms of menopause, women have over the last few decades been offered
medication in the form of hormone replacement therapy (HRT). Lately however, this
form of treatment has come under criticism after results linking HRT to an increased
risk of breast cancer, coronary heart disease and stroke (Collaborative Group on
Hormonal Factors in Breast Cancer, 1997; Writing Group for the Women’s Health
Initiative Investigators, 2002; Million Women Study Collaborators, 2003). This has
led women and healthcare workers to search for alternative means of relieving the
symptoms connected to menopause.
Acupuncture is one of the most frequently used complementary therapies in
Norway, with 10.8% reporting use within the last 12 months (National Information
Center for Complementary and Alternative Medicine, Norway, 2007). Acupuncture
is a family of treatment techniques within traditional Chinese medicine (TCM). The
treatments involve stimulating specific points on the body in order to restore and
maintain health. TCM acupuncture includes a thorough medical history and
examination of the pulse and tongue, leading to a specific TCM diagnosis. Based on
this diagnosis, the treatment is individually tailored and comprises both lifestyle
advice and needling in selected acupuncture points.
One of the advantages of acupuncture over many other forms of treatment, in
particular treatments including medication, is the relatively low occurrence of
negative side effects (Norheim, 1996). The most common reported side effects are
tiredness, drowsiness, aggravation of preexisting symptoms, minor bleeding at
withdrawal of the needle, and pain upon insertion of the needle (Yamashita,
Tsukayama, Hori, Kimura & Tanno, 2000). According to Yamashita et al., all of
these reactions were mild and transient, and no medical care was required for them.
Most adverse effects seem to be a result of incorrect treatment that can be prevented
by adequate acupuncturist education (Norheim, 1996).
Carpenter and Neal (2005) has reviewed the research literature of
acupuncture studies for postmenopausal hot flashes and concluded that many of the
findings were inconsistent. Controlled studies of acupuncture did not reliably
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improve hot flashes, sleep disturbances or mood when compared to nonspecific
acupuncture, estrogen therapy or superficial needling. Furthermore, differences in
type, technique and timing of acupuncture, together with differences in outcome
measures, made comparisons across studies difficult. Given that current data are
insufficient to draw conclusions on the effect of acupuncture on hot flashes, further
research is needed.
The Acuflash study (Borud et al., in press) is a randomized controlled trial
that investigated the effect of acupuncture and self-care advice versus self-care
advice only on hot flashes and health related quality of life, as measured with the
WHQ, in postmenopausal Norwegian women. They found that both acupuncture and
self-care, and self-care only contributed to a reduction in hot flashes, but the
reduction was significantly greater for those receiving both acupuncture and self-
care. Fifty percent of the participants in the acupuncture group experienced 50% or
greater reduction in hot flash frequency from baseline to 12 week follow-up,
compared with 16% in the control group who only received self-care advice.  The
perceived severity of hot flashes also decreased, while the mean hours of sleep
increased significantly more from baseline to 12 week follow-up in the acupuncture
group, than in the self-care only group. Borud el al. also found that the acupuncture
group experienced significant improvements in the vasomotor, sleep and somatic
symptoms dimensions of the WHQ, compared to the self-care only group.
In a qualitative study of patient experiences in the Acuflash-study, a variety
of positive health changes following acupuncture treatment for postmenopausal hot
flashes were reported (Alraek & Malterud, 2009). Many of the women receiving
acupuncture reported substantial impact from the treatment with respect to a
reduction in frequency and intensity of hot flashes both night and day, and changes
related to improved sleep patterns. These positive changes in turn made an impact on
the women’s social life. Women also reported different bodily and mental changes
following the treatment, like feeling in a good mood, not always tired and having
more energy. One aspect of the study that should be considered, as also pointed out
by Alraek and Malterud, is the casual effect following acupuncture treatment. Some
of the results may reflect the patient-therapeutic relationship or the “whole treatment-
package”, rather than being a specific acupuncture effect.
Alternative treatment of depression. A meta-analysis of eight randomized
controlled trials, published between the years 1998 and 2006, comparing acupuncture
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with sham acupuncture, concluded that acupuncture could significantly reduce the
severity of depression (Wang et al., 2008). More specifically they found that half of
the included studies showed a significant effect of acupuncture on symptom relief,
compared to placebo acupuncture. The rest of the included studies could not find
such a difference between experimental and control groups. Wang et al. pointed out
that the results from this meta-analysis should be interpreted with caution because of
several differences between the compared studies. Among other things the studies
differed in their designs of sham acupuncture, type of acupuncture (e.g., manual or
electric stimulation), treatment schedule (e.g., number of acupuncture points and
length of treatment) and the severity of the depressive conditions.
Another review examined the results of randomized controled trials of the
effect of acupuncture on depression (Leo & Ligot, 2007). The results were found to
suggest some utility for acupuncture in the treatment of depression, where
acupuncture could even be as effective as antidepressants. One example of this is
Röschke et al. (2000), where 70 patients presenting with a major depressive episode
were randomized to verum acupuncture, placebo acupuncture and a control group.
All patients were in addition treated with the same antidepressant medication. The
results showed that acupuncture improved the course of depression more than
medical treatment alone. However, they could not find a significant difference
between placebo acupuncture (i.e., needling at points unspecific to acupuncture and
at less than recommended depth) and verum acupuncture. This was also the case in
many of the other studies reported in the review by Leo and Ligot. In their review,
they too cited a number of other limitations such as small sample sizes, imprecise
enrollment criteria, problems of randomization and lack of longitudinal follow-up.
These limitations led them to conclude that the evidence thus far is inconclusive.
In medical treatment of depression as much as 32% of patients have been
found to discontinue antidepressant medication within 6 weeks (Maddox, Levi &
Thompson, 1994). The two main reasons given for stopping medication were side
effects and feeling better. Among the side effects reported from newer
antidepressants are sexual dysfunction, insomnia, agitation and weight gain (Dording
et al., 2002). Considering the relatively benign nature and low occurrence of side
effects found in standard acupuncture, acupuncture could be a safe and important
supplement to more traditional treatments.
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Purposes of the Present Study
The purpose of this study was to replicate the Acuflash study (Borud et al., in
press), and in addition get a better understanding of depression in a subsample of
postmenopausal Norwegian women from the Acuflash study. First, we wanted to 1)
compare the effectiveness of individualized acupuncture and self-care versus self-
care only on hot flashes and health related quality of life. Second, we wanted to 2)
investigate the prevalence of depression in the sample, as measured by the Beck
Depression Inventory, and to 3) examine what factors that may be related to severity
of depression in postmenopausal women (i.e., sociodemographic factors, frequency
and intensity of hot flashes, sleep, and health related quality of life, as measured by
the Women's Health Questionnaire, including factors of depressed mood, somatic
symptoms, memory/concentration, vasomotor symptoms, anxiety/fears, sleep
problems and attractiveness). Finally, we wanted to 4) investigate whether the
intervention against menopausal hot flashes could also affect severity of depression,
and to 5) explore what factors accounted for by the intervention that may have
influenced that severity (i.e., the acupuncture, the reduction of hot flash frequency
and intensity, more hours sleep and better sleep quality, or the intervention as a
whole).
Method
The Acuflash study is a multicenter (Tromsø, Bergen and Oslo), pragmatic,
randomized, controlled trial with two parallel arms, conducted from 2006 to 2007
(Borud, Alraek, White, Fonnebo & Grimsgaard, 2007). It is approved by the
Regional Committee for Medical Research Ethics, the Norwegian Data Inspectorate
and the Norwegian Biobank Registry (Appendix A).
Participants and Procedure
The participants were recruited by newspaper advertisements and media
coverage. Women who wanted to participate phoned the study coordinator, received
some information about the study and were briefly screened for eligibility for
participation. Potential participants received a diary in which they recorded
frequency and severity of hot flashes and amount of sleep at night for 14 days.
Women who returned the diary and fulfilled the inclusion criteria were sent an
informed consent form and the baseline questionnaires by mail. Baseline assessment
included sociodemographic data, medical history, previous experience with
acupuncture, previous use of other interventions to relieve menopausal complaints,
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current use of medication and dietary supplements, level of physical activity,
smoking status and alcohol consumption. The women brought the completed
questionnaires and informed consent to the local study coordinator, who double-
checked the inclusion criteria.
The inclusion criteria were postmenopausal status (>1 year past last
menstruation), willingness to receive acupuncture and a mean of 7 or more hot
flashes per 24 hours during a time period of 7 days. Exclusion criteria were surgical
menopause, history of cancer within the past five years including use of tamoxifen,
use of anticoagulant drugs, heart valve disease, poorly controlled hypertension,
poorly controlled hypothyroidism, hyperthyroidism, poorly controlled diabetes
mellitus, organ transplant,  psychological illness, overt drug or alcohol dependency,
inability to complete study forms, use of HRT (wash out period: 8 weeks for
systemic and 4 weeks for local use), use of SSRI (wash out period: 8 weeks).
Participants were directly questioned about these conditions, and no standardized
instruments were used.
A total of 535 women were screened for eligibility by phone, 428 women
received the baseline diary, 399 women completed and returned it, and after final
screening 267 women were deemed eligible and consented to participate (Figure 1,
flow chart, Borud et al., in press).
After enrollment, the local coordinator obtained group allocation from the
central randomization unit at the University Hospital of North Norway (UNN).
Randomization lists were computer generated (block randomization, random block
size), and stratified by center. The participants met with the local coordinators again
at the end of the study period. They then received 400 kroner (US $70) to cover their
expenses associated with participation.
Of the 82 participants who were recruited from Tromsø, all were
administrated the BDI-II at baseline and at 12 weeks. Of these women 41 were
randomized to the experimental group and 41 to the control group. 36 women from
each group provided data at both baseline and post-test at 12 weeks, leaving the
present study with a final number of participants of 72 (Figure 2, Flow chart). The
mean age was 53.25 years (SD = 4.45) in the experimental group and 53.75 years
(SD = 3.46) in the control group. Further description of demographic variables will
be presented in the results.
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Figure 1. Flow chart (Borud et al., in press).
Excluded (n=107)
Did not meet inclusion
criteria or not interested
Assessed for eligibility by
telephone (n=535)
Did not return baseline diary
(n=29)




   Excluded (n=132)
         Wanted treatment now
         (n=80), used HT (n=5),
          <7 hot falsees/24h (n=45),
         other reasons (n=2)
Allocated to selfcare (n=133) withdrew
at baseline (n=2) (did not accept
allocation)
Provided outcomes at 4 weeks
(n=132)
Missing (n=2) (did not attend
treatment appointment)
Provided outcomes at 8 weeks
(n=131)
Missing (n=1) (did not attend
treatment appointment)
Provided outcomes at 12 weeks
(n=131)
Analysed (n=131) Analysed (n=117)
Provided outcomes at 12 weeks
(n=117)
Provided outcomes at 8 weeks
(n=117)
Provided outcomes at 4 weeks
(n=117)








Allocated to acupuncture/ self-
care (n=134)
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Figure 2. Flow chart
Intervention. Participants were randomized to an experimental- or a control
group, respectively receiving both acupuncture and self-care advice (acupuncture
group), or self-care advice only (self-care group). The participants in both groups
were thus given a one-page intervention leaflet on available self provided care for
menopausal symptoms (e.g. soy, herbs, physical activity and relaxation techniques),
which was prepared for the study by the project team. The information leaflet was
based on a book about the climacteric (Rud, Moen & Seeberg, 2003) and best current
advice (The North American Menopause Society, 2004). All the participants also
received telephone reminders at 4, 8 and 12 weeks, to start registering hot flashes in









Provided outcomes at baseline
(n = 38)
Missing (n = 3)
Provided outcomes at 12 weeks
(n = 36)
Missing (n = 2)
Provided outcomes at baseline
(n = 38)
Missing (n = 3)
Randomized in the Acuflash-study, from
Tromsø, Bergen and Oslo
(n = 267)
Provided outcomes at 12 weeks
(n = 36)
Missing (n = 2)
Analysed (n = 36) Analysed (n = 36)
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Acupuncture group. The study acupuncturists had at least 3 years of
experience from practice and met the membership criteria of the Norwegian
Acupuncture Society (NAFO). Before the study started the acupuncturist from the
different cities met and discussed the expected Traditional Chinese Medicine (TCM)
diagnoses and the recommended selection of acupuncture points.
The acupuncturists performed a diagnostic evaluation of the participants,
according to the principles of TCM. They were free to diagnose, select acupuncture
points, and individualize the treatment for each participant. Point location was not
standardized, but was left to the acupuncturists to decide. The evaluation first and
foremost concerned the TCM syndromes associated with menopausal hot flashes, but
the acupuncturists were also free to add additional individualized points to treat other
menopause-related symptoms, such as depression and insomnia. Moxibustion (i.e.,
warmed needles) could also be included upon indication. The experimental group
received up to 10 treatment sessions over 12 weeks. The treatment period could be
extended by two weeks if needed. The minimum number of treatment sessions was
six.
Self-care group. Guided by the information leaflet on self-provided care for
menopausal symptoms, the participants were free to use any over-the-counter
medication and self-provided non-pharmaceutical interventions. No medical
treatment for menopausal symptoms was prescribed to them within the study.
Blinding. All project researchers remained blinded throughout the duration of
the study. Hot flash data was entered by a person blinded to group allocation.
Measures
The Acuflash questionnaire is a baseline questionnaire developed for the
Acuflash study (Borud et al., in press) (Appendix B). This questionnaire was
distributed to all participants at baseline and addressed sociodemographic variables,
medical history, self-reported current health, previous use of healthcare services,
medications and dietary supplements to relieve menopausal complaints, previous use
of acupuncture treatment, physical activity, smoking and alcohol consumption. Items
covering medical history and alcohol use were used in the screening process at
inclusion.
In the present study, the decision about which items to use was guided by
present research about which variables usually are related to depression, and
preliminary correlation analyses to decide which of the items were related to severity
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of depression, as measured with the BDI-II. Accordingly, the items addressing age at
menopause, level of education, having children and living with spouse were included
because such sociodemographic factors have been found to be related to depression
in previous research. In addition, the following variables were included because
preliminary correlation analysis showed them to be related to depression: the health
variables hypothyroidism and self-reported current health (”how is your health?”),
the sleep related variables insomnia (”how often have you been bothered by
insomnia?”), and insomnia affecting work (”have you over the last year been
bothered by insomnia to an extent that has effected your ability to work?”).
A hot flash diary was kept over two weeks before the intervention period and
then for one week after week 4, 8 and 12 of the intervention period (Appendix B). In
the diary the participants recorded the number of hot flashes, the mean daily hot flash
intensity and the hours of sleep per night. Hot flash intensity was scored on a visual
analog scale of 0 to 10 were 0 represented “no bother at all” and 10 represented
“worst possible intensity of flashes.” Baseline values were calculated on the data
from the last seven days of the two weeks before the intervention period.
The Beck Depression Inventory, second version (BDI-II, Beck, Steer &
Brown, 1996) (Appendix B) is a self report questionnaire consisting of 21 items,
measuring severity of depression. The BDI-II items are rated along a four-point scale
ranging from 0 to 3, based on the severity of each item. A total scale score is
computed by adding up the individual item scores. According to Beck et al. (1996),
BDI-II scores are classified as follows: 0-13 minimal range; 14-19 mild; 20-28
moderate and 29-63 severe range. For some of the analyses in the present study we
divided our sample into two groups “depressed” and “non-depressed”, with a cut-off
at 14 in the BDI-II total score. The BDI-II was administered at baseline and at 12
weeks. In the BDI-II manual, Beck et al. (1996) report a coefficient alpha of 0.93
based on a non-clinical sample of college students. In the present study, the
Cronbach’s alpha for the BDI-II total scores at the two different assessments were
.92 and .89 respectively.
The Women’s Health Questionnaire (WHQ, Hunter, 1992b; Norwegian
translation by the MAPI Research Institute) (Appendix B) is a self-report
questionnaire addressing health-related quality of life (HR-QoL). It was developed
specifically to measure subjective reports of emotional and physical well-being of
women in mid life, and has been standardized on a sample of women aging between
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45 and 65 years old. The questionnaire consists of 36 items. Each item is scored on a
four-point scale with the points signifying “yes, definitely”, “yes, sometimes”, “no,
not much” and “no, not at all”. The WHQ covers the following dimensions:
depressed mood, somatic symptoms, anxiety/fear, vasomotor symptoms, sleep
problems, sexual behavior, menstrual symptoms, memory/concentration and
attractiveness. Its content is thus especially directed towards symptoms related to the
menopause (Girod, Abetz & de la Loge, 2004), making it a very relevant tool for
investigating whether changes following the intervention were due to changes in HR-
QoL.
For analyses an average score is calculated. The four-point scale is reduced to
a binary option so the average score lies between 0 (good health status) and 1 (poor
health status) (Girod et al., 2004). In the present study the WHQ was administered at
baseline and at 12 weeks. The menstrual symptoms dimension was excluded from
the study because all participants were postmenopausal. Items related to the sexual
behavior dimension were also excluded due to a preponderance of missing values.
The full scale included in the present study therefore consisted of a total of 29 items.
The Cronbach’s alpha for the WHQ dimensions at baseline and twelve weeks,
respectively, were for depressed mood, .73 and .71, for somatic symptoms, .68 and
.74, for anxiety/fear, .61 and .59, for sleep problems, .53 and .63, for
memory/concentration, .68 and .57, and for attractiveness, .65 and .50. The alpha for
the vasomotor symptoms dimension could not be calculated at baseline, as it consists
of only two items, one of which addresses the presence of hot flashes. This item has
no variance at baseline, as all participants had hot flashes. At 12 weeks the alpha for
this dimension was .71. The alphas for the full scale, except the menstrual symptoms
and sexual behavior domain, were for both baseline and 12 weeks .88.
Statistical Analysis
All analyses were performed on SPSS, version 15.0 (SPSS Inc, Chicago, IL).
The rate of missing data was 0.5% for the BDI-data, 0.3% for the WHQ-data, and for
the hot flash data it was 1.5% for the entire Acuflash-sample. Missing values in the
hot flash data at 12 weeks were substituted with the mean value of the entries in the
diary, if data had been recorded over at least 3 days. Missing values in the BDI-data
were replaced with the mean of the BDI-items that had been answered. One
participant was excluded from the analysis involving BDI-II at 12 weeks, due to an
excess of missing values. Finally, missing WHQ-data were replaced with the mean
Hot flashes, depression and acupuncture in menopause 23
of the subscale to which the unanswered item belonged. For the attractiveness
subscale such replacement was not possible according to the recommendations of the
WHQ manual (Girod et al., 2004) and the missing values in this subscale were thus
left open.
Changes in frequency and intensity of hot flashes and hours of sleep per night
were calculated as mean value at 12 week minus mean value during the last 7 days of
the qualifying period. Changes in score on the WHQ dimensions and the BDI-II were
calculated as mean value at 12 weeks minus mean value at baseline. Differences in
change between groups were assessed with independent samples t-tests. Differences
from baseline to 12 weeks within the two groups, respectively, were evaluated with
paired-samples t-tests. Eta squared effect sizes were calculated to assess the
magnitude of the significant differences between groups. Effect sizes above .01 were
interpreted as a small effect, .06 a moderate effect and .14 a large effect (Cohen,
1988). Bivariate correlation analyses were conducted to investigate the association
between different variables and severity of depression at baseline, and between
different variables and changes in severity of depression over the time of the
intervention. A hierarchical regression analysis was performed to investigate factors
predicting severity of depression at baseline. Variables with bivariate correlations
with the BDI-II stronger than .55 were included in the regression model. However,
the WHQ total score was not included due to high intercorrelation with the other
independent variables, and also the WHQ depressed mood scale was not included
due to its high intercorrelation with the WHQ anxiety/fear scale.
The BDI-II total scores and all the WHQ-dimensions at baseline and 12
weeks, except the WHQ somatic symptoms dimension were not normally distributed.
The BDI-II variables were therefore transformed using squared root transformation
and analyses involving between-group comparison were run on the transformed
scores. For the WHQ-dimensions, transformation could not yield satisfactory normal
distribution, and findings were additionally checked using non-parametric Mann-
Whitney U Tests and Wilcoxon Signed Rank Tests. However, as no differences in
results were obtained with the transformed scores, or the non-parametric tests, as
compared to the untransformed scores, only the results based on the untransformed
scores are reported here. This to ease the comparison with other studies and the
interpretation of our findings.
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Results
Table 1 gives an overview of the baseline characteristics from the Acuflash
questionnaire of the total sample, the acupuncture group and the self-care group.
Upon inspection the acupuncture group and the self-care group were well balanced
with respect to background characteristics.
Table 1. Baseline characteristics from the Acuflash questionnaire of the study









Age at randomization, y 53.5 ± 4.0 53.3 ± 4.4 53.8 ± 3.5
Age at menopause, y (n=64) 48.2 ± 5.0 48.4 ± 5.1 47.9 ± 5.0
Having children 67 (93.1) 33 (91.7) 34 (94.4)
Living with spouse








     ≤10
     11-13
     14-17













Hypothyroidism 9 (12.5) 5 (13.9) 4 (11.1)
Self-reported health
     Very bad
     Bad
     Good
     Excellent


























     Never
     One to three nights per month
     Once a week













Insomnia affecting work last year
     Yes
     No










aData are presented as either mean ± SD or n (%), where appropriate.
Acupuncture and Self-care versus Self-care Only’s Effect on Hot Flashes and HR-
QoL
To answer the first aim of the study, independent-samples t-tests were
conducted to assess the effectiveness of acupuncture and self-care versus self-care
only on hot flash frequency, hot flash intensity, hours of sleep (i.e., hot flash diary)
and the WHQ-dimensions. The results are presented in Table 2 and 4, respectively.
Regarding hot flash diary data, the mean frequency of hot flashes per 24
hours among all participants was 12.9 (range, 5.7-27.7) at baseline. At 12 weeks, the
mean reduction in hot flash frequency per 24 hours was 5.6 in the acupuncture group
and 4.6 in the self-care group, a non-significant difference of 1.0. (95% CI, 1.3-3.3;
p=.38). Mean hot flash intensity among all participants was 7.0 (range, 2.1-10 on a 1-
10 scale) at baseline. At 12 weeks, mean reduction in hot flash intensity was 3.1 units
in the acupuncture group and 2.6 units in the self-care group, a non-significant
difference of 0.5 units (95% CI, 0.9-1.7; p=.52). Among all participants, mean hours
of sleep per night was 6.1 (range, 3.5-8.3) at baseline. At 12 weeks mean hours of
sleep increased by 0.39 hours in the acupuncture group and 0.07 hours in the self-
care group, a non-significant difference of .32 hours (95% CI, 0.17-0.80; p=.20).
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Table 2. Frequency of hot flashes, intensity of hot flashes and hours of sleep at




(n = 36) Pb
Hot flash frequency per 24 h
   Baseline







Hot flash intensity (0-10)
   Baseline








   Baseline







aData are presented as mean (SD). bResults from independent-samples t-tests,
acupuncture group versus self-care group.
Using paired-samples t-tests, the effect of the intervention within the
acupuncture group and the self-care group were assessed separately. In the
acupuncture group, there were statistically significant decreases in both hot flash
frequency and hot flash intensity, and a statistically significant increase in hours of
sleep from baseline to 12 weeks, with t(35) = 6.65, p <.0005 (two-tailed), t(29) =
6.37, p = <.0005 (two-tailed) and t(35) = -2.21, p <.03 (two-tailed), respectively. The
eta squared statistics indicated large effect sizes, with eta squared (.56), (.58) and
(.12), respectively. In the self-care group, there were statistically significant
decreases in frequency and intensity of hot flashes, with t(35) = 5.72, p <.0005 (two-
tailed) and t(29) = 5.83, p <.0005 (two-tailed), respectively. The eta squared statistics
indicated large effect sizes, (.48) and (.54). There was no significant increase in
hours of sleep per night in the self-care group, t(33) = -.45, p =.60.
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As presented in Table 3, 47.2% of the women in the acupuncture group
experienced 50% or greater reduction in hot flash frequency from baseline to 12
weeks, compared with 22.2% in the self-care group (n.s.).
Table 3. Reduction in hot flash frequency at 12 weeks for acupuncture and self-care
group
Acupuncture group (n=36) Self-care group (n=36)
Hot flash reduction,









100 1 2.8 2.8 0 0 0
75-99 7 19.6 22.2 4 11.2 11.1
50-74 9 25.2 47.2 4 11.2 22.2
26-49 7 19.6 67.7 16 44.8 66.7
0-25 10 28.6 94.4 7 19.6 86.1
<0 2 5.6 100 5 14 100
Regarding HR-QoL at baseline, the participants in our study reported better
results on the WHQ dimensions depressed mood and attractiveness, and poorer
results on the WHQ dimensions somatic health, memory/concentration and sleep
problems, compared with a European reference population of postmenopausal
women (Girod et al., 2004). In our sample, mean vasomotor score was .99, compared
with .47 in the reference population. Independent-samples t-tests showed no
significant difference in the mean reduction scores between the acupuncture group
and the self-care group on any of the 7 WHQ-dimensions (Table 4).
Using paired-samples t-tests, the effect of the intervention within the
acupuncture group and the self-care group were assessed separately. Both in the
acupuncture group and the self-care group, there were statistically significant
improvements in the vasomotor symptoms dimension, t(35) = 3.25, p =.003 (two-
tailed), eta squared = .23, and t(35) = 2.50, p =.02 (two-tailed), eta squared = .15
respectively, and in the anxiety/fear dimension, t(35) = 2.79, p =.008 (two-tailed), eta
squared = .18, and t(35) = 2.36, p =.02 (two-tailed), eta squared = .14, respectively.
In the self-care group, there were also significant improvements in the somatic
symptoms dimension, t(35) = 2.11, p =.04 (two-tailed), eta squared = .11, and in the
attractiveness dimension, t(31) = 2.48,  p =.02 (two-tailed), eta squared = .17.
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   Baseline (n=72)








   Baseline (n=72)








   Baseline (n=72)








   Baseline (n=72)








   Baseline (n=71)








   Baseline (n=72)








   Baseline (n=70)







aThe values of the scores vary between 0 and 1, where 0 is an indicator of “good health
status” and 1 is an indicator of “poor health status. bResults from independent t-tests,
acupuncture group versus control group. cReference values are taken from the IQOL WHQ
Database, postmenopausal women. (Girod et al., 2004).
Prevalence of Depression
To answer the second aim of the study regarding the prevalence of depression
in postmenopausal women, 30.6% (22) of the women met the criteria for depression
at baseline (BDI-II ≥ 14). The distribution of total BDI-II scores in the total sample,
the acupuncture group and the self-care group are presented in Table 5. An
independent-samples t-test on the BDI-II total score showed no significant difference
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in the depression scores for the acupuncture group (mean = 10.69, SD = 8.61) and
the self-care group, (mean = 10.67, SD = 7.12); t(70) = .02, p= .99 (two-tailed).
Mean and standard deviations for the total sample, the acupuncture group and the
self-care group on the BDI-II, WHQ and hot flash diary data at baseline are
presented in Table 6.
Table 5. Distribution of total BDI-II scores based on BDI-II classification (Beck et
al. 1996) in the total sample, acupuncture group and self-care group
Total sample Acupuncture group Self-care group
BDI-II total score n (%) n (%) n (%)
   0-13: minimal range 50 (69.4) 25 (69.4) 25 (69.4)
14-19:  mild range 9 (12.5) 4 (11.1) 5 (13.9)
20-28:  moderate range 10 (13.9) 4 (11.1) 6 (16.7)
29-63:  severe range 3 (3.5) 3 (8.3) 0 (0.0)
Table 6. Mean and standard deviations for the total sample, the acupuncture group







Mean       SD Mean      SD Mean      SD
BDI-II total score 10.68      7.85 10.69         6.61 10.67     7.12
WHQ-dimensions
    Depressed mood    .22         .24 .20        .25 .23        .23
    Somatic symptoms    .53         .27 .46        .30 .60        .23
    Memory/concentration    .52         .38        .50        .38 .53        .39
    Vasomotor symptoms    .99         .08 1.00        .00 .97        .12
    Anxiety/fear    .29         .28 .26        .29 .32        .26
    Sleep problem    .56         .34 .54        .36 .58        .32
    Attractiveness    .34         .41 .32        .42 .35        .40
Hot Flash Diary
    Hot Flash frequency per 24 h 12.86      4.79 13.10     5.01 12.62      4.63
    Hot flash intensity (1-10)  6.96       1.94 6.80      1.84 7.12       2.04
    Hours of sleep/night  6.06       1.17 5.95      1.27 6.19       1.05
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Factors Related to Severity of Depression in Postmenopausal Women
To answer the third aim of the study, the relationship between the BDI-II total
score at baseline and sociodemographic, health and sleep variables from the Acuflash
questionnaire, the WHQ-dimensions and hot flash diary data were assessed by
Pearson’s correlation coefficient. The results are presented in Table 7-9.
The factor most strongly correlated with the BDI-II scores was the WHQ total
score (r = .83, n = 70, p < .000). There were strong correlations between the BDI-II
scores and insomnia (r = .50, n = 72, p < .000), and insomnia affecting work (r = -
.54, n = 71, p < .000) from the Acuflash questionnaire. A strong correlation was also
found between the BDI-II scores and the WHQ sleep problem dimension, (r = .59, n
= 72, p < .000), and there was a moderate, negative correlation between the BDI-II
total score and hours of sleep, (r = -.36, n = 70, p = .002).
There were moderate, negative correlations between BDI-II scores and
hypothyroidism (r=-.33, n= 71, p = .005), and self-reported health (r = -.43, n = 71,
p < .000) from the Acuflash questionnaire. There was also a strong positive
correlation between level of depression and the somatic symptoms dimension of the
WHQ (r = .56, n = 72, p < .000).
A strong, positive correlation was found between the BDI-II scores and the
WHQ depressed mood dimension (r = .74, n = 72, p < .000). Another three
dimensions of the WHQ were also positively correlated with the BDI-II: the memory
and concentration dimension (r = .48, n = 72, p < .000), the anxiety/fear dimension (r
= .68, n = 72, p < .000) and the attractiveness dimension (r = .55, n = 70, p < .000).
The only WHQ dimension not significantly related to the BDI-II was the vasomotor
symptoms dimension. Neither were there any significant correlations between BDI-II
total scores and frequency and intensity of hot flashes, as measured by the hot flash
diary. Finally, none of the correlations between depression and the sociodemographic
variables having children, living with spouse and level of education were significant.
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Table 7. Intercorrelations between BDI-II scores at baseline, sosiodemographic
variables, sleep- and health variables from the Acuflash questionnaire
1. 2. 3. 4. 5. 6. 7. 8. 9. 10.






































































































Note.  *p < .05. **p < .01. ***p < .001.
Table 8. Intercorrelations between BDI-II scores at baseline and WHQ dimensions
1. 2. 3. 4. 5. 6. 7. 8. 9.
1. BDI-II total score --
WHQ dimensions
2.   Depressed mood .74***
n=72
--
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1. 2. 3. 4. 5. 6. 7. 8. 9.













































Note.  *p < .05. **p < .01. ***p < .001.
Table 9. Intercorrelations between BDI-II scores at baseline and hot flash diary data
1. 2. 3 4.
1. BDI-II total score --
2. Hot flash frequency per 24 h .17
n=72
--












Note.  **p < .01. ***p < .001.
The relationship between the WHQ and hot flash diary data were also
assessed by Pearson’s correlation coefficient (Table 10). There were no significant
correlations between the frequency and intensity of hot flashes, and any of the WHQ
dimensions. The hours of sleep measure showed a moderate negative correlation
with the WHQ total score (r = -.31, n = 69, p = .009) and the sleep problems
dimension (r = -.49, n = 72, p < .000), and small negative correlations with the
depressed mood dimension (r = -.29, n = 70, p = .016) and the anxiety/fear
dimension (r = -.24, n = 70, p = .048).
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Table 10. Intercorrelations between WHQ and hot flash diary data
Hot flash





















































Note.  *p < .05. **p < .01. ***p < .001.
Hierarchical multiple regression analyses were then performed to assess
different variables’ ability to predict level of depression (i.e., BDI-II). Preliminary
analyses showed no violations of the assumptions of normality, linearity,
multicollinearity or homoscedasticity. The results of the hierarchical multiple
regressions are presented in Table 11.
The WHQ attractiveness dimension was entered in step 1, explaining 30.4%
of the variance in severity of depression, which was a statistically significant
contribution. The WHQ somatic symptoms dimension was entered in step 2,
explaining an additional statistically significant 13.8% of the variance in depression.
The WHQ sleep problems dimension was entered in step 3, explaining an additional
15.6% of the variance in depression, also this a statistically significant contribution.
After entry of the WHQ anxiety/fear dimension in step 4, the total variance explained
by the model as a whole was 64.6%, F(4, 65) = 29.63, p <.0005. In the final model,
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all the predictor variables were statistically significant, except the WHQ somatic
symptoms dimension. The final beta values of the remaining predictor variables were
of equal size, although the WHQ attractiveness dimension obtained the highest beta
value (beta =.33, p <.000), followed by the WHQ sleep problem dimension (beta
=.32, p =.001), and the WHQ anxiety/fear dimension (beta =.30, p =.004).
Table 11. Hierarchical regression analysis with WHQ dimension predicting
depression
Level of depression
Step and predictor variables R2 ∆R2 β1) Final β2)
Step 1
    WHQ attractiveness dimension .30 .30*** .55 .33***
Step 2:




    WHQ sleep problem dimension .60 .16*** .45 .32***
Step 3:
    WHQ anxiety/fear dimension .65 .05** .30 .30**
Note.  *p < .05.**p < .01. ***p < .001.
1)Beta when first entered. 2)Beta in last step.
Acupuncture and Self-care versus Self-care Only’s Effect on Severity of Depression
At week 12, 14.1% (10) of the women met the criteria for depression. The
distribution of BDI-II total scores at 12 week in the total sample, the acupuncture
group and the self-care group are presented in Table 12.
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Table 12. Distribution of total BDI-II scores at 12 week based on BDI-II
classification (Beck et al., 1996) in the total sample, acupuncture group and self-care
group
Total sample Acupuncture group Self-care group
BDI-II total score n (%) n (%) n (%)
   0-13: minimal range 61 (84.7) 29 (80.6) 32 (88.9)
14-19:  mild range 7 (9.7) 4 (11.1) 3 (8.3)
20-28:  moderate range 3 (4.2) 2 (5.6) 1 (2.8)
29-63:  severe range 0 (0.0) 0 (0.0) 0 (0.0)
Missing 1 (1.4) 1 (2.8)
To answer the fourth aim of the study, paired-samples t-tests were first
conducted to evaluate the impact of the intervention on depression. In the
acupuncture group, there was a statistically significant decrease in depression scores
from baseline (M = 10.40, SD = 8.55) to 12 weeks (M = 5.91, SD = 6.36), t(34) =
5.08, p<.0005 (two-tailed). The mean decrease in depression scores was 4.49 with a
95% confidence interval ranging from 2.69 to 6.28. The eta squared statistics (.43)
indicated a large effect size. In the self-care group, there was also a statistically
significant decrease in depression scores from baseline (M = 10.67, SD = 7.12) to 12
weeks (M = 6.36, SD = 5.05), t(35) = 4.56, p<.0005 (two-tailed). The mean decrease
in depression scores was 4.31 with a 95% confidence interval ranging from 2.39 to
6.22. The eta squared statistics (.37) indicated a large effect size. Independent
samples t-test showed no significant difference in the mean reduction scores between
the acupuncture group and the self-care group, t(69) = -.14, p=.89 (two-tailed).
Independent samples t-tests were then conducted to assess mean change in
BDI-II scores from baseline to 12 weeks for women with BDI-II scores within the
symptomatic range (BDI-II≥14) as opposed to outside the symptomatic range (BDI-
II<14). The test was run for the acupuncture and self-care groups, separately. For the
acupuncture group there was a significant difference in mean reduction scores for
those with BDI-II ≥14 (Mean = -7.5, SD = 7.25), compared to those with BDI-II<14
(Mean = -3.28, SD = 3.70), t(33) = 2.29, p=.03 (two-tailed). The group with higher
levels of depression presented the largest reduction. The magnitude of the difference
in the means (mean difference = 4.22, 95% CI: .47 to 7.97) was large (eta squared =
.14). Also in the self-care group there was a significant difference in mean reduction
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scores for those with BDI-II ≥14 (Mean = -8.55, SD = 7.39), compared to those with
BDI-II<14 (Mean = -2.44, SD = 3.50), t(12.02) = 2.61, p=.02 (two-tailed). Also here
the group with higher levels of depression presented the largest reduction. The
magnitude of the difference in the means (mean difference = 6.11, 95% CI: 1.02 to
11.20) was large (eta squared = .17).
Factors Accounted for by the Intervention Contributing to a Decline in Depression
To answer the fifth aim of the study, factors associated with the change in
BDI-II scores from baseline to 12 weeks were assessed by Pearson’s correlation
coefficient. The results are presented in Table 13-16.
At first, correlations between baseline factors and change in BDI-II scores
were run. The factor most strongly correlated with change in BDI-II scores at 12
weeks was the level of depression as measured by the BDI-II at baseline. It showed a
strong, negative correlation (r = -.66, n = 71, p < .000).
Significant negative correlations were found between change in BDI-II scores
and the WHQ depressed mood dimension (r = -.40, n = 71, p = .001), sleep problem
dimension (r = -.42, n = 71, p < .000) and somatic symptoms dimension (r = -.32, n
= 71, p = .007). The WHQ total score was similarly correlated (r = -.39, n = 70, p <
.000). There was also a small correlation between change in BDI-II score and self-
reported health from the Acuflash questionnaire (r = .28, n = 70, p = .02).
Hours of sleep at baseline measured by the hot flash diary showed a small,
positive correlation with change in BDI-II scores (r = .29, n = 69, p = .02). There
were also significant correlations between change in BDI-II scores and insomnia (r =
-33, n = 71, p = .005) and insomnia affecting work (r = .30, n = 70, p = .01).
No significant correlations were found between frequency and intensity of hot
flashes at baseline, as measured by the hot flash diary, and change in BDI-II scores.
Neither was there any significant correlation with the vasomotor symptoms
dimension of the WHQ. None of the correlations between change in BDI-II scores
and the sociodemographic variables having children, living with spouse and level of
education were significant.
Secondly, correlations were run between the change in BDI-II scores and
change in other variables also retested at 12 weeks. There was a moderate positive
correlation with change in the WHQ depressed mood dimension (r = .44, n = 71, p <
.000), and small positive correlations with change in the WHQ somatic symptoms
dimension (r = .26, n = 71, p = .03), and WHQ anxiety/fear dimension (r = .25, n =
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71, p = .04). There was also a moderate positive correlation between change in BDI-
II scores and change in the WHQ total score (r = .37, n = 66, p = .003).
There were no significant correlations between changes in frequency and
intensity of hot flashes over time, as measured by the hot flash diary, and change in
BDI-II scores. On the same note, change in the vasomotor symptoms dimension of
the WHQ was not significantly correlated with change in BDI-II scores. Finally there
was no significant correlation between change in hours of sleep as measured by the
hot flash diary and change in BDI-II scores.
Table 13. Intercorrelations between BDI-II difference from baseline to 12 weeks,
BDI-II total score baseline and sosiodemographic, sleep- and health variables from
the Acuflash questionnaire
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
1. BDI-II, change
   from baseline at
   12 week
--
2. BDI-II total

































































































































Note.  *p < .05. **p < .01. ***p < .001.
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Table 14. Intercorrelations between BDI-II difference from baseline to 12 weeks and
WHQ dimensions
1. 2. 3. 4. 5. 6. 7. 8. 9.
1. BDI-II, change from
    baseline at 12 week --
WHQ dimensions
2.   Depressed mood -.40**
n=71
--













































































Note.  *p < .05. **p < .01. ***p < .001.
Table 15. Intercorrelations between BDI-II difference from baseline to 12 weeks and
WHQ dimensions for difference from baseline to 12 week
1. 2. 3. 4. 5. 6. 7. 8. 9.
1. BDI-II, change from
    baseline to 12 week --
WHQ dimensions, change
from baseline to 12 week
2.   Depressed mood .44***
n=71
--
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1. 2. 3. 4. 5. 6. 7. 8. 9.







































9. WHQ total score, change


















Note.  *p < .05. **p < .01. ***p < .001.
Table 16. Intercorrelations between BDI-II difference from baseline to 12 weeks, hot
flash diary data at baseline and hot flash diary data for difference from baseline to 12
week
1. 2. 3 4. 5. 6. 7.
1. BDI-II total score, change
    from baseline to 12 weeks
--
2. Hot flash frequency per 24 h -.08
n=71
--












5. Hot flash frequency per 24 h,










6. Hot flash intensity (1-10),












7. Hours of sleep/night,














Note.  **p < .01. ***p < .001.
The relationship between the change in the WHQ dimensions from baseline
to 12 weeks, and the change in the hot flash diary data from baseline to 12 weeks
was also assessed by Pearson’s correlation coefficient. The results are presented in
Table 17. There were significant correlations between change in the WHQ
vasomotor symptoms dimension and change in both frequency (r = .54, n = 72, p <
.000) and intensity (r = .35, n = 60, p = .006) of hot flashes, and change in hours of
sleep (r = -.27, n = 70, p = .023). There was also a moderate correlation between
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change in hot flash intensity and the WHQ sleep problems dimension (r = .46, n =
60, p < .000). Finally, there was a small correlation between change in the hours of
sleep and change in the sleep problems dimension of the WHQ (r = -.24, n = 70, p =
.046).
Table 17. Intercorrelations between WHQ dimensions for difference from baseline to
12 week and hot flash diary data for difference from baseline to 12 week
Hot flash





WHQ total score, change








from baseline to 12 weeks










































Note.  *p < .05. **p < .01. ***p < .001.
Discussion
The present study sought to replicate the Acuflash-study (Borud et al., in
press), that is to investigate the effect of acupuncture on menopausal hot flashes and
health related quality of life (HR-QoL) in a subsample of the Acuflash-sample.
Furthermore the study aimed to shed light on the prevalence of, and factors related to
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depression in this sample, and the question about an association between depression
and menopause. And finally, the aim was to investigate whether the acupuncture
treatment for menopausal hot flashes could also help alleviate depression in mid life
women.
The main findings of this study were firstly, an elevated prevalence of
depression in our sample of postmenopausal women with a high level of hot flashes,
as compared to women in the general population. Secondly, our findings point to the
particular effect of attractiveness, sleep problems and anxiety in explaining severity
of depression in postmenopausal women. Thirdly, we found that both use of
acupuncture in addition to self-care, and self-care only, contributed to clinically
relevant reductions in hot flashes, improvements on certain dimensions of HR-QoL
and decreased levels of depression. We propose that several factors, in addition to a
specific acupuncture effect, can have a positive effect on hot flashes, HR-QoL and
depressed mood in postmenopausal women.
Acupuncture and Self-care versus Self-care Only’s Effect on Hot Flashes, Sleep and
HR-QoL
In the present study, no significant differences were found from baseline to 12
week between the acupuncture and self-care group and the self-care only group on
either frequency of hot flashes, intensity of hot flashes or hours of sleep per night.
However, in both the acupuncture group and self-care group, separately, statistically
significant decreases in frequency and intensity of hot flashes were observed. In the
acupuncture group, there was also a statistically significant increase in hours of sleep
per night.
Furthermore, there was no significant difference between the acupuncture
group and the self-care group in HR-QoL, as measured by the WHQ. However, both
in the acupuncture group and the self-care group, there were statistically significant
improvements in the vasomotor and anxiety/fear dimension of the WHQ.
The present study involves a subsample of 72 postmenopausal women from
the Acuflash study (Borud et al., in press). Borud et al. found a significant difference
in mean frequency of hot flashes, intensity of hot flashes and hours of sleep from
baseline to 12 weeks between the acupuncture group and the self-care group. The
frequency and intensity of hot flashes were found to decrease more in the
acupuncture group than in the self-care group, while hours of sleep was found to
increase more in the acupuncture group than in the self-care group. The discrepancy
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between the findings in the present study and the findings of Borud et al. might be
due to the smaller sample size in our study. However, in the present study nearly half
of the women in the acupuncture group achieved a 50% or more reduction in hot
flashes, compared with only about one fourth of the women in the self-care group.
This could indicate that the women in our study showed the same tendencies as those
in Borud et al.
Prevalence of Depression
In our sample, the prevalence of depression (BDI≥14) was 30.6% at baseline,
as measured with the BDI-II. This is higher than results from epidemiological studies
of depression in the general female population, with prevalence estimates ranging
from about 4.4 to 10% (Ayuoso-Mateos et al., 2001; Sandanger et al., 1999). Taking
into account only those reporting moderate to severe depression (BDI≥20), the
prevalence of depression was 17.4%, also this high compared with figures from the
general female population. Although most women in the present study did not show
clinical levels of depression, our findings suggest that for some women, the
menopause might be a vulnerable period in life with increased risk of developing
depression, as is also indicated by several other studies (Amore et al., 2007; Avis,
Brambilla, McKinlay & Vass, 1994; Bromberger et al., 2001; Cohen, Soares,
Vitonis, Otto & Harlow 2006; Freeman et al., 2004; Freeman, Sammel, Lin &
Nelson, 2006; Hay, Bancroft & Johnstone, 1994; Hunter, 1992a; Schmidt, Haq &
Rubinow, 2004).  
Factors Related to Severity of Depression in Postmenopausal Women
To investigate which factors that might be related to severity of depression in
the sample, bivariate correlation analyses were run. These revealed moderate to
strong correlations between the BDI-II total score and all of the sleep- and health
related variables from the Acuflash questionnaire and between BDI-II total score and
hours of sleep from the hot flash diary. All of these correlations indicated that
experiencing problems with sleep and health was associated with higher levels of
depression. This is in accordance with studies showing the connection between
depression and physical health (Callegari et al., 2007), and depression and sleep
(Ford & Cooper-Patrick, 2001). Furthermore, the WHQ total score and all the WHQ-
dimensions, except the WHQ vasomotor symptoms dimension, showed significant
correlations with BDI-II total score. This indicates that low HR-QoL was associated
with higher severity of depression in postmenopausal women, as is consistent with
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findings of Joffe et al. (in press). None of the sociodemographic variables showed
significant correlations with the BDI-II total score, as did neither frequency nor
intensity of hot flashes from the hot flash diary.
The fact that the WHQ vasomotor symptoms dimension did not show any
significant correlations with neither the BDI-II total score, nor any other baseline
measurement, is likely to be explained by the lack of variance in this variable. As all
the participants in the present study had a high degree of vasomotor complaints, the
variance in the WHQ vasomotor symptom dimension became nearly zero, which has
also been pointed out by Borud, Martinussen, Eggen and Grimsgaard (2009).
However, the fact that frequency and intensity of hot flashes, as measured by the hot
flash diary, also showed no significant correlation with the BDI-II total score is all
the more interesting, in the light of earlier findings linking vasomotor symptoms and
depression (Blümel et al., 2004; Bosworth et al., 2001; Cohen et al., 2006; Joffe et
al., 2002; Juang et al., 2005). This could suggest that in our sample, vasomotor
symptoms had little direct association with severity of depression.
Also the finding of no correlation between sociodemographic variables and
BDI-II total score is interesting. Depression has been linked to various
sociodemographic variables (e.g., Freeman et al., 2006). The lack of such an
association in our sample of postmenopausal women with a high degree of
vasomotor complaints could suggest that other variables associated with menopause
were of greater relevance than variables normally associated with depression.
Another possible explanation is that our sample was relatively equal in many
sociodemographic matters, leaving little variance in these variables. For example the
women were of relatively equal age, only 5 reported not having children, and only 3
reported not living with a spouse. In addition the process of self-recruiting to the
study may have led to a preselecting of fairly resourceful women.
A multiple regression analysis was run to further study the relationship
between the factors most correlated with depression (i.e., attractiveness, somatic
symptoms, sleep problems and anxiety). The results from this analysis showed that
the WHQ attractiveness dimension, followed by the sleep dimension and the
anxiety/fear dimension of the WHQ were important predictors of severity of
depression. The somatic symptoms factor did not contribute significantly to the
prediction of depression after all other factors were controlled for. The fact that
anxiety predicates depression in not surprising, considering that anxiety and
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depression often are comorbid conditions (Brown et al., 2001; Zimmerman et al.,
2002). Sleep problems, lowered self-esteem and thereby also a lowered feeling of
attractiveness are also common features of depression.
As an explanation of these findings it would be reasonable to believe that a
high prevalence of vasomotor symptoms, by increasing anxiety, increasing feelings
of unattractiveness and decreasing quality of sleep, indirectly affects severity of
depression. For example, the concern of having hot flashes could lead to anxieties
related to social interaction, the features of hot flashes, such as sweating, could lead
to feelings of unattractiveness, and night sweats could cause disturbances in sleep.
However, when we inspect the intercorrelations between frequency and intensity of
hot flashes, and the dimensions of the WHQ, including the somatic symptoms,
anxiety/fear, attractiveness and sleep problems dimensions, we find that hot flashes
do not correlate significantly with any of these dimensions. This leads us to suggest
that vasomotor symptoms are not in and of themselves the basis for the relationship
between these factors and depression.
As an extension of these findings, we suggest an expanded domino theory
that also includes a cognitive component (Figure 3). The original domino theory
suggested that hot flashes led to disturbed sleep that in turn led to depression
(Campbell & Whitehead, 1977). We propose that how women appraise and
subsequently cope with their hot flashes acts as an intervening variable between the
presence of hot flashes and the psychological reactions to them. That is, if the hot
flashes are interpreted as loss of control over one’s body and the individual does not
feel able to cope with the flashes, this could lead to worrying and anxiety, lowered
sleep quality and over time reduced self-esteem and feelings of unattractiveness.
Meanwhile, if the woman feels able to cope with the flashes and considers them a
controllable and tolerable part of life, they could be present in the same amounts, but
might not lead to psychological symptoms. Such a model would be in accordance
with the findings of Hunter and Liao (1995).
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Figure 3. Expanded domino theory
Acupuncture and Self-care versus Self-care Onlys’s Effect on Severity of Depression
As with the efficiency of acupuncture and self-care versus self-care only on
hot flashes and hours of sleep, there was no statistically significant difference
between the two groups on severity of depression from baseline to 12 weeks.
However, both within the acupuncture group and the self-care group, statistically
significant decreases were found in severity of depression from baseline to 12 week.
At 12 weeks, 14.1% of the women met the criteria for depression (BDI-II≥14), as
opposed to 30.6% at baseline. In the total sample, 4.2% reported moderate to severe
depression at 12 week (BDI≥20), compared to 17.4 % at baseline. This implies that
after the intervention, the prevalence of depression in our sample is more in
accordance with the prevalence in the general population. In both groups, those with
higher levels of depression (BDI-II≥14) also presented the largest reduction in mean
score from baseline to 12 weeks.
Factors Accounted for by the Intervention Contributing to a Decline in Depression
Bivariate correlations showed that the factor most strongly correlated with
change in depression from baseline to 12 weeks, was the baseline level of depression.
More specifically, the larger the severity of depression at baseline, the larger the
improvement over the time of the intervention. This could indicate a certain effect of
regression to the mean, where extreme measures at baseline show a tendency of
reapproaching the mean at post-test. The same pattern was seen with the WHQ
depressed mood dimension, health- and sleep related variables from the Acuflash
questionnaire, hours of sleep per night and the WHQ total scale, as measured at
baseline. That is, the more depression, somatic symptoms, sleep problems and
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BDI-II over the intervention. However several other factors as well were related to
the decline in depression.
Not surprisingly, there were moderate correlations between decline in
depression as measured by the BDI-II, and improvements in both the WHQ
depressed mood dimension and the WHQ total score over time. In addition to these
two, the anxiety/fear dimension and the somatic symptoms dimension of the WHQ
were the only of the variables signifying change over the intervention, that were
significantly related to decline in severity of depression from baseline to 12 weeks.
With that in mind, it is interesting to note that like at baseline, there was no
significant correlation between changes in frequency and intensity of hot flashes and
the decline in BDI-II score. This leads us again to suggest that the presence of
vasomotor symptoms did not directly influence the severity of depression in the
present sample. In the expanded domino theory presented previously, we have
suggested that the way women appraise and cope with their hot flashes might be
more important than the actual frequency of hot flashes, and that this might play an
important role in the development of psychological symptoms. The finding of a
relationship between improvement in anxiety and improvement in depression, we
further interpret to indicate the complex interplay between cognitive and
psychological reactions.
The fact that significant improvements in severity of depression were found
both in the acupuncture group and the self-care group is interesting. This leads us to
the question of what factors accounted for by the interventions that have led to these
improvements. It is reasonable to believe that the intervention in itself might have led
to decreased levels of anxiety and thereby also decreased levels of depression. This is
supported by the finding of significant improvements in the WHQ anxiety/fear
dimension, in addition to the relationship between improvements in the anxiety/fear
dimension and depression. We propose that in addition to the specific effects of the
interventions of acupuncture or self-care, the treatment experience as a whole has an
effect. Being part of the Acuflash study would for all participants have entailed a
special attention being paid to them and their hassles. All participants received
information leaflets on available self-provided care, and they also received telephone
reminders before each week of registering hot flashes. All in all, this could have
contributed to a sense of calmness and control about their symptoms, reducing the
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anxiety arousing effect of the stresses of the menopause, which, in accordance with
the expanded domino theory, could lead to decreases in depression.
Limitations
Some limitations should be mentioned. Firstly, the women in our sample
were selected based on a relatively high level of hot flashes (more than 7 hot flashes
per 24 hours in a one-week period). This selection yields a good opportunity to study
the consequences of a high menopausal symptom pressure. It could, however, also
contribute to difficulties in generalizing the findings to women not thus selected.
Secondly, in studying acupuncture, different researchers have pointed to the
challenges of obtaining a good control condition (Leo & Ligot, 2007; Wang et al.
2008). One limitation of the present study is the lack of a control group also
receiving some form of needling treatment. On the other hand, the use of more
stringent acupuncture designs will often also lead to a more fixed treatment in the
experimental group. One of the great strengths of the present study is the
individualized treatment given to all the women in the acupuncture group, making it
similar to the treatment given in general practice.
Thirdly, the small sample size could have contributed to a too small power to
obtain significant results. For instance, this might be the case for the lack of
significant differences between the groups in terms of hot flash reduction over the
time of the intervention. Such differences were found by Borud et al. (in press) in the
larger Acuflash-sample. It is possible that an effect would have been found with a
larger sample size.
When it comes to the WHQ, some weaknesses have been observed in a
psychometric evaluation of the Norwegian version, when applied to a sample of
women with a high prevalence of hot flashes (Borud et al., 2009). Among these are
low factor structure, with the original factor structure replicated only to a limited
extent, and low alpha values in some of the dimensions. This was especially true for
the vasomotor symptoms dimension, were the Cronbach’s alpha was .12, partly
explained by the low number of items included in the dimension. In addition, low
alpha values were found in the sleep problem dimension, the attractiveness
dimension and the anxiety/fear dimension. In the present study, the alpha value for
vasomotor symptoms at baseline could not be calculated at all, and also several
dimensions showed low Cronbach’s alphas. This means that care should be taken in
the interpretation of the dimensions of the WHQ. Future research might consider
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using the revised 23-item version of the WHQ (Girod et al., 2006), where some of
the psychometric problems from the original 36-item WHQ have been addressed.
Finally, the present study was not specifically designed to study depression.
Therefore several factors that have been related to depression in previous research
were not included in the measures. Among these is a measure of previous depression,
which probably would have shown itself related to severity of depression (Avis et al.,
1994; Callegari et al., 2007; Freeman et al., 2004; Hunter, 1992a). Another such
factor is negative life events. It is likely that stressors affecting the women’s life
would also affect their level of depression (Binfa et al., 2004; Blümel et al., 2004;
Hardy & Kuh, 2002). Further measures of psychological variables to gain an insight
into the cognitive appraisals and attitudes of these women concerning the
menopause, would also have shed an interesting light on the severity of depression.
We have proposed that not only factors related to the menopause in itself, but also
such personal psychological mechanisms are of importance in the development of
depressive symptoms in menopause. Future studies should include measures of these
psychological factors.
Clinical implications
The results from the present study yields useful information regarding
treatment practice for menopausal problems. First of all, the present study finds an
elevated prevalence of depression in our sample of postmenopausal women with a
high frequency of hot flashes. By adding a cognitive component as an intervening
variable between the presence of hot flashes and psychological reactions to them, it
is reasonable to believe that some menopausal women might be extra vulnerable to
develop depression, regardless of their menopausal status. Thus, we propose that our
findings can be generalized also to pre- and perimenopausal women with vasomotor
symptoms. Considering the large amount of women experiencing hot flashes
(Kronenberg, 1990), and given the personal and socioeconomic burden of depression
(London School of Economics and Political Science, 2006), finding appropriate
treatment solutions is important.
Second, the finding of improvement in severity of depression and in
dimensions of the WHQ, both in the acupuncture group and in the self-care group,
suggests that the treatment experience as a whole had an effect. We have proposed
that reducing the anxiety arousing effects of the menopausal symptoms by providing
information and means to cope with these symptoms, may have led to a decrease in
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depression severity. Considering the recent findings of health risks associated with
hormone replacement therapy (Collaborative Group on Hormonal Factors in Breast
Cancer, 1997; Writing Group for the Women’s Health Initiative  Investigators, 2002;
Million Women Study Collaborators, 2003), the finding of a lacking association
between presence of hot flashes and severity of depression leads us to suggest that
menopausal women might benefit from a change in focus from medical to
psychological and/or alternative treatments.
Based on our findings we suggest that with relatively little resources, much
can be done to alleviate depression and to improve the overall quality of life of
menopausal women. Counseling supplied by low threshold services might be
effective. Such services should focus on information on common symptoms
associated with menopause, and giving advice on how to cope with these, thereby
giving women a sense of control over their menopausal symptoms. Group-counseling
could provide important social support and make such services especially cost
efficient. Considering the personal and societal costs of depression, such preventive
measures would be highly recommendable.
Conclusion
We conclude that both use of acupuncture in addition to self-care, and self-
care only, led to significant improvements in hot flash frequency and intensity,
improvements in the vasomotor and anxiety/fears dimension of the WHQ and
decreased levels of depression. This implies the importance of the treatment
experience as a whole. We also suggest an expanded domino theory in explaining
depression in menopause, including a cognitive component as an intervening variable
between the presence of hot flashes and psychological reactions to them.
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B-2:  Hot flash diary
B-3: The Beck Depression Inventory, second version
B-4: The Women’s Health Questionnaire, Norwegian
        translation by the MAPI Research Institute
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